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816 • ATGGCTTCGCCAGGAAGTA-ACCATGGGTACGATGTAA 

* *•** mm mm mmmm m mmm mm mm m 

455" AAGGCTAGACCAGGGAGCACTCACGGCTACG — ATGTAGTAGATCAT-AGTGAAATTAAT 

853 ' TAGATCATTCAAGGATAAACGATGAAC-TTGGAGGAG A GAAAGAATA CAG GA GATTA 

** * ***• ********** • * *** * *• *** 

512 w GAGGAATTAG GA G G A GAA GA GG G GTGCTTTAAA CTA GTTAA G GAA GCTAA GA GTA G A G GT 

909 * ATA GA GA CA G CTCATA CTATTG GATTA GGTATTAT- A CAG GA CATA GTA C CA AAT- CA CA 
**** m mm mmm m mm ** * * **•* mmm mm m mm 

572" TTA G AAATCATA CAA GATATA GTG CCAAATCA CATG GCGGTACATCATA CTA ATTG G A GA 

967 * TGG CTGTAAATTCTCTA - AATTG G - CGACTAATG GATGTATTAAAAATGGGTAAAAA GA G 

632" CTTATGGATCTGTTAAA G A GTTG G AAGAATA GTAA ATA CTATAA CTATT-TTGATC A CTA 

1025 • TA AATATTATA C GTA CTTTGA CTTTTTCCCA GAAGATGA -TAAGATA C GATTA C CCATAT 
****** * * ********* ***** ** * ** 

691" CGATGATGACAAGATAATCCTCCCAATACTTGAGGACGAGTTGGATACCGTT — ATA GAT 

1084 ' TAGGAGAAGATTTAGATACAG — TGATAAGTAAAGGTTTATTAAAGATAGTAAAAGATGG 
*** *** * ***** ***** ******* .** * * 

749 " AA G G GA TTGATAA AA CTA CA GAA G G ATA ATATAGA GTA CA G - A G G GCTTATATTA C CTAT 

1142 ' A GATGAATATTTC CTA G AATATTTCAA ATG G A — AA CT — TC CTCTA A CA GA G GTTG GAA 

* •*** * * **** ** **• *•* ** * * *** * *** ** 

808^ AAATG ATG AAG G A GTTGA ATTCTTGAA AA G GATTAATTG CTTTGATAATTCATGTTTA A A 

H98 • ATGATATATACGACACTTTACAAAAACAGAATTATACCCTAATGTCTTGGAA 

* ****** * * ** ** •** ***** •*** * ***** 

868 " GAA A G A G G ATATAA A G A A ATTA CTATTA ATA CA ATATTATCA G CTA A CTTA CTG GAA GAA 
1250 * A AATC CTC CTA G CTATA G A CG ATTCTTC G ATGTTA ATA CTTTAATA G G A GTA A ATGTC G A 
928" A G GTTATC CAAA CTATA G G A GATTTTTCG CA GTAAATG ATTTG ATA GCTGTTA G G GTA GA 

1310 ' AAA A G ATCA CGTATTTCAA G A GTCC CATTCAAA G ATCTTA G ATTTA G ATGTTG ATG G CTA 

* *** * ****** ********** * •* * *• ***** ** * 

988" ATTG G A TG A A GTATTTA GA GA GTCC CATG A G ATA ATTG CTA A G CTA CCA GTTG A C G GTTT 

1370 ■ TAGAATTGATCATATTGATGGATTATATGATCCTGAGAAATATATTAATGACCT--GA -G 

1048 " AAGAATTGACCA CATA GATGGACTATATAACCCTAAGGA GTATTTA GATAAGCTAAGACA 

14 27 ' GTCAATAATTAAAAATAAAATAATTATTGTAGAAAAAATTCTGGGATTTCAGGAGGAATT 
** * ** ** **** ***** ***** ** ** ** * * * *** *••* 

1108 " GTTA GTA GG A A ATG ATA A GATAATATA C GTA GA G A A GATATTGTCAATCA A C G A G A AATT 



1487 ' AA AATTAAATTCA G ATG GAA CTA CA GG ATATG A CTTCTTA AATTA CTCCA A CTT 

** * * ** ****** ***** ******** ***** ** *** ** * 

1168 " A AG A GA TG A TTG GAA A GTA G ATG G GA CTA CTG GATATG ATTTCTTG A A CTA C GTTA ATA T 



1541' A CTGTT- -TA - ATTTTA ATCA A GA - G A -TAATGG A C - AGTATATATGAGAATTTCA CA G C 
** ** ** ** * * ** ** * * ** * * ************* * 

1228" GCTATTAGTAGATGGAAGTGGTGAGGAGGAGTTAACTAAGTTTTATGAGAATTTCATTGG 

1595 ' GGAGAAAATATCTATAAGTGAAAGTATAAAGAAAATAAAAGCGCAAATAATTGATGAGCT 
****** *••• ** **•* *** •*• * * ** ** * 

1288" AAGGAAAATCAATATAGACGAGTTAATAATA CAAA GTA AAAAA'f f A GTTG CAA ATCA GTT 

1655 ' ATTTA GTTATGA A GTTAA AA GATTA G CATCACA A CTA GGAATTA GCTACGATATATTGA G 
***** *** ** ******** *** *** ****** **** ** 

1348 " ATTTA A A G GTG A CA TTG A A A GATTA A G CAA GTTA CTG A A C GTTA ATTA C GAT-TATTTA G 

1715 ' -A GATTA C CTTTCTTGTATA GATGTGTA CA GAA CTTA TG CTA ATCA GAT-TGTA AA A GA G 
***** ** * ***** * ***** ****** * * ** ** * * * * 

1407" TAGATTTTCTAGCATGTATGAAAAAATACAGGACTTAT--TTACCATATGAGGATATTAA 



FIG. 32A 



Title: NOVEL TRANSFERASE AND 
AMYLASE, PROCESS FOR PRODUCING 
THE ENZYMES, USE THEREOF, AND 
GENE CODING FOR THE SAME 
Inventor(s): Masaru KATO et al. 
DOCKET NO.: 049441-0133 

3 3/4 4 

1773 ■ T6TGATAAGACCAATGAGATAGAGGAAGCAACCAAAAGAAATCCAGAGGCTTATACTAAA 

• ***** **** • •*• **•* • •* ****** • •* m mm 

1465 w CGGAATAAG-GGAATGCGATA-AGGAGGGAAAGTTAAAAGATGAAAAGGGAATCATGAGA 

1833 ■ TTACAA CAATATATGCCA G CA GTATA C G CTA AA GCTTATGA A GATACTTTCCTCTTTA GA 

• ******** ********* * * ****** * ***** ****** ****** * 

1523 M CTC CAA CAATA CATG C CA G CAATCTTC G CTAA G G G CTATGA G GATA CTA C C CTCTTCA TC 

1893 ' TA CAATA GATTAATATCCATAAATGAGGTTGGAAGCGATTTACGATATTATAAGATATCG 
•**••••***••*• mmm m mm ******** ***** ***** * ** * * 

1583- TACAATAGATTAATTTCCCTTAACGAGGTTGGGAGCGACCTAAGA-AGATTCAGTTTAAG 

1953 » C CT- GATCA GTTTCATGTATTTAATCAA AAA CGAAGA GGAA AAATCA CA CTAA ATG C CA C 

* * * * ****** ***** * ** ** * ********* 

1642" CATCAAA GA CTTTCATAACTTTAAC CTAA G CA GA GTAAATACCATATCA ATGAA CACTCT 

2012 • TA G CACA CATGATA CTAA GTTTA GTGA A GATGTAA GGATGAAAATAA GTGTATTA A GTG A 

* *** *********** ** ******** *• ** * *•** *** ** *** 

1702 M TTC CACTCATGATA CTAAATTCAGTGAA GA CGTTAGAGCTA GAATATCA GTA CTATCTGA 

2072-' ATTTCCTGAAGAATGGAAAAATAAGGTCGAGGAATGGCATAGTATCATAAATCCAAAGGT 
m mm m mm mmm m mm mmm m ****** * • •** * ***** * 

1762" GATACCAAAGGAGTGGGAGGAGAGGGTAATATACTGGCATGATTTGTTAAGGCCAAATAT 

2132 ' ATCA A G AAATGATG AATATA GATATTATCA G GTTTTAGTGG GA AGTTTTTAXC A GG G ATT 
• **• ***** ******* ****** * ******** *** ******** 

1822 M TGATAAAAA CG ATG A GTATA G ATTTTATCAAA CA CTTGTG G GAA G TTACGAGGGATT 

2192 ' CTCTAATGATTTTAAGGAGAGAATAAAGCAACATATGATAAAAAGTGTCAGAGAAGCTAA 
*** ************ *** * ** ***** ** - * *********** 

1879" T — GATA ATA A G G A G A GAATTAA GAA CCA CATG ATTA A G GTCATA A GA GAA G CTA A 

2252 ' GATAAATACCTCATGGAGAAATCAAAATAAAGAATATGAAAATAGAGTAATGGAATTAGT 

* *• ***• * *** ***** **** **• ******** * ** *** ** * 

1933" GGTA CATA CAA C GTG G GAAA ATC CTAATATA G A GTATG A A A A GAA G GTTCTG G GTTTCAT 

2312 ' G GAA GAAA CTTTTA C CA ATAA G G ATTTCATTA A AA GTTTC ATG A A ATTTG AA A GTA A GAT 
*• *** ** ** • **** • ** *** •* ******* ** ** 

1993" A GATGA A GTGTTC GA GAA CA GTAATTTTA G AA ATG ATTTTGAAAATTTTG AAA A GA A AAT 

2372 ■ AAGAAGGATAGGGATGATTAAGAGCTTATCCTTGGTCGCATTAAAAATTATGTCAGCCGG 

* * ** ** ** *** * •* • • * * ** **** 

2053" AGTTTATTTCGGTTATATGAAATCATTAATCGCAACGACACTTAGGTTCCTTTCGCCCGG 

2432 ' TATACCTGA I I I I 1 ATCA GG GAA CA GAAATATGGC GATATTTA CTTACA GATC CA GATAA 

* **•* *•• ******* ***** *•* * *** *•• *********** ******** 

2113" TGTACCA GATATTTATCAA G GAA CTG AA GTTTGGA GATTCTTA CTTA CA G A CC CA GATAA 

2492 1 CAGAGTCCCAGTGGATTTTAAGAAATTACACGAAATATTAGAAAAATCCAAAAAATTTGA 
*••• * •• ******** ********************* * ** * 

2173" CA G AATG C C GGTG GATTTCAA GAAA CTA A A G G A ATTATTAAATAATTTG A CTG A AAA GAA 
2552' AAAAAATATGTTAGAGTCTATGGAC--GATGGAAGA-ATTAAGATGTATTTAACATATAA 
2233" CTTAGAACTCTCA GATC CAA GAGTCAAAATGTTATATGTTAA GAA AT-TGCTACAGCTTA 

2609 1 G CTTTTA TC C CTAA GAA A A CA GTTG G CTGA G G ATTTTTTA AA G G G C G A GTATA A G G G 

* * ** * **** ** * * ** •** * * *•* 

2292" GAAGAGAGTACTCACTAAACGATT— ATAAACCATTGCCCTTTGGCTTCCAAAGGGGAAA 

2656' ATTAGATCTAGAAGAAGGACTATGTGGGTTTA-TTAGGTTTAACAAAATTTTGGTAATAA 

* *** * * ** * * * ** ***** ** * ** ** ** **** 

2350" AGTAGCTGTCCTTTTCTCACCAATAGTGACTAGGGAGGTTAAAGAGAAAATTAGT-ATAA 

2725 ■ TAAA A A C CAA G G GAA GTGTTA ATTA CAA A CTG AAA CTTG A A G A G G G A G CA ATTTA C A C A G 
*•* **• * * * •• • *** * * * ** • *** •** 

2409" GGCAAA-AAAGCGTTGATTGGATCAGAAATGAGGAAATTAGTAGTGGAGAAT A CAA 

2785 ' ATGTATTG A CA G GA GAA GAA ATTA A A A A A G A G GTA C A G ATTA ATGA G CTA C CTA G G A TA C 
2464" TTTAA GTGA GTTGATTG GGA A GCATAAA GTC GTTATA -TTAACTGA AAAA A GG GA G 
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1' MFSFGGNIEKNKGIFKLWAPWNSVKLK-LSKKLIPMEKNDEGFFEVEIDDIEENLTYSY 
^ ^* m . » a ******* ***** ** • *.* 

1" TFAYKIDGNEVIFTLWAPYQKSVKLKVLEKGLYEMERDEKGYFTTTLNNVKVRDRYKY 

60 ■ IIEDKREIPDPASRYQPLGVHDKSQLIRTDYQILDLGKVKIEDLIIYELHVGTFSQEGNF 
^*********** *** a * ******* ^ *****_** ^ * 

59" VLDDASEIPDPASRYQPEGVHGPSQilQESKEFNNETFLKKEDLIIYEIHVGTF^ 

120' KGVIEKLDYLKDLGITGIELMPVAQFPGNRDWGYDGVFLYAVQN7YGGPWELAKLVNEAH 
*** *********** ** ** ***** ****************** ****** 

119" EGVIRKLDYLKDLGITAIEIMPIAQFPGKRDWGYDGVYLYAVQNSYGGPEGFRKLVDEAH 

180 ' KRGIAVILDVVYNHIGPEGNYLLGLGPYFSDRYKTPWGLTFNFDDRGCDQVRKFILENVE 
***************** ****** ************* ^* ********** 

179" KKGL^ILDVVYNHVGPEGNYJWKLGPYFSQKYKTFWGLTFNFDDAESDEVRKFILENVE 

240' YWFKTFKIDGLRLDAVHAIFDNSPKHILQEIAEKAHQLGKFVIAESDLNDPKIV — KOOC 
• * * ** ******** * ****** **• • *•*****••*• * -* 

239" YwiKEYNVDGFRLDAVHAIIDTSPKHILE^ 

298 ' GYKIDAQWVDDFHHAVHAFITKEKDYYYQDFGRIEDIEKTFKDVFVYDGKYSRYRGRTHG 
** ************* * * •* *** ** * *********** * *** 

299" GYNIDAQWVDDFHHSIHAYLTGERQGYYTDFGNL^ 

358 ■ APVGDLPPRKFVVFIQNHDQVGNRGNGERLSILTDKTTYLMAATLYILSPYIPLIFMGEE 
•**^* ***************** ^ ** ^ * **************** 

359" EPYGELDGCNFVVYIQNHt^VGNRGKGERIIKLVDRESYKIAAALYLLSPYIPMIFMGEE 

418 ' YYETNPFFFFSDFSDPVLIKGVREGRLKENNQMIDPQSEEAFLKSKLSWKIDEEVLDYYK 
* * * * * ******* ** ****** * * * * ***_*_ * **********^** 

419" YGEENPFYFFSDFSDSKLIQGVREGRKKENGQDTDPQDESTFNASKLSWKIDEEIFSFYK 

478' QLINIRKRYN-NCKRVKEVRREGNCITLIMEKIGIIASFDDIVINSKITGNLLIGI--GF 

479" ILIKMRKELSIACDRRVWVNGENWLIIKGREYFSLYVFSKSSIEVK>SGTLLLSSNNSF 

535' PKKLKKDELIKVNRGVGVYQLE 
* * _ . * . * 

539" PQHIEEGK-YEFDKGFALYKL 
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1176 f ATGTTTTC GTTC G GTGGAAATATTGAAAAAAATAAA G GTATCTTTAA GTTATG G GCA C CT 
**•* • • • • • • • * • **• * * ••*•*•• ************ 

642" A C GTTTG CTTATAAAATA GATG GAAATGA G GTAATCTTTA C CTTATG G G CA CCT 

1236 ' TATGTTAATA GTGTTAA GCTGAA - GTT — AA G CAAAAAA CTTATTC CAATG GAAAAAAA C 
*** • • ** ***** ** •• •** * ** •*** •*•**••* * * 

696 w TATCAAAAGAGCGTTAAACTAAAGGTTCTAGAGAAGGGACTTTACGAAATGGAAAGAGAT 

1293 ' GATGAGGGA I 1 I I I CGAAGTAGAAATAGACGATATCGAGGAAAATTTAACCTATTCTTAT 
*• * •• • *•* * ****** ••* * * *** ** 

756" GAAAAA G GTTACTTCA CCATTACCTTAAACAACGTAAA GGTTA GA GATA G GTATAAATA C 
1353 ' ATTATAGAAGATAAGAGAGAGATACCTGATCCCGCATCACGATATCAACCTTTAGGAGTT 
816 w GTTTTAGATGATGCTAGTGAAATA CCA GATCCAGCATCCA GATA CCAA CCA GAAGGTGTA 

1413' CATGA CAAATCA CAA CTTATAAGAA CA GATTATCA GATTCTTGAC CTTG GAAAA GTAAAA 

• •** ****** ***** ********* * ** 

876" CATGGGCCTTCACAAATTATACAAGAAAGTAAAGAGTTCAAOUVCGAGACTTTTCT 

1473 1 ATA GAA GATCTAATAATATATGAA CTC CA CGTTG GTA CTTTTTC CCAA QAAGGAAATTTC 

* •** •• • ***** ****** • ***** •* ***** * * *•* ***• ** 

936- AAAGAGGACTTGATAATTTATGAAATACACGTGGGGACTTTCACTCCAGAGGGAACG7TT 
1533 ' AAA GGA GTAATA GAAAA GTTA GATTA C CTCA A GGATCTAG GAATCA CA G€AATTGAA CTG 



996" GA G G GA GTGATAA GGAA A CTTGA CTA CTTAAA G GATTTGGGAATTA C G G CAATAGA GATA 

1593 ATG C CTGTG GCA CAATTTC CA G G G AATA GA GATTG G G GATA C GATGGTG I I 1 1 \ CTATAC 

ICSe- ATGCCAATA G CTCAATTTC CTG G GAAAA G GG ATTG G G GTTATGATG G A GTTTATTTATAT 

1653 ' GCAGTTCAAAATACTTATGGCGGACCATGGGAATTGGCTAAGCTAGTAAACGAGGCACAT 
***** ** ** •**• ** ** *** * •* ••• •••• * ** ** ** 

1116" GCAGTACAGAACTCTTACGGAGGGCCAGAAGGTTTTAGAAAGTTAGTTGATGAAGCGCAC 

1713 • AAAAGGGGAATAGCCGTAATTTTGGATGTTGTATATAATCATATAGGTCCTGAGGGAAAT 

1176" AAGAAAGGTTTAGGAGTTATTTTAGACGTAGTATACAACCACGTTGGACCAGAGGGAAAC 

1773 ' TA CCTTTTA G GATTA G GTC CTTATTTTTCA GA CA G ATATAAAA CTCCATG G GGATTAA CA 
•* * * •** ** •* ***** *•* * • *** ***** ************** 

1236" TATATGGTTAAATTGGGGCCATATTTCTCACAGAAATACAAAACGCCATGGGGATTAACC 
1833 ' TTTAATTTTGATGATA G G G GATGTG ATCAA GTTA GAA AATTCATTTTA GAAAATGTC GA G 



1296- TTTAACTTTGA C GATG CTGAAA G C GATGA GGTTA G GAA GTTCATCTTA GAAAA CGTTGA G 

1893 ' TATTGGTTTAA GA CCTTTAA A ATCGATG GTCTGA GA CTG GATG CA GTTCATG CAATTTTT 
** *•• ***** * *** * ***** * **• * ***** ************ ** 

1356" TA CTG GATTAA G GAATATAA C GTTGATG G GTTTA GATTA GATG C G GTTCATG C A ATTATT 
1953 ' GATAATTCGCCTAAGCATATCCTCCAAGAGATAGCTGAAAAAGCCCATCAATTAGGAAAA 



1416" G A CA CTTCTC CTA A G CA CATCTTG G A G G A A A TA G CTGA C GTTGTG CATA A GTATA ATA G G 

2013 ' TTTGTTATTGCTGAAAGTGATTTAAATGATCCAAAAATAG-TAA AA G ATGATTGT 

***• ** ** ************** ***** * * * * ••* * ** * *** 

1476" ATTGTCATAGCCGAAAGTGATTTAAACGATCCTAGAGTCGTTAATCCCAAGGAAAAGTGT 

2067 ' G GATATAA A ATA GATG CTCA ATG G GTTG A C G ATTTC CA C CA C G CA GTTCATG CATTCATA 

1536" GGATATAATATTGATGCTCAATGGGTTGACGATTTCCATCATTCTATTCACGCTTACTTA 

2127 ' A CAA AA GAAAAA GATTA 7TATTA C CA G G ATTTTG GAA G GATA GAA GATATA G A GAAAA CT 
** *• • • ***** ****** *• * * ** ******* *•* * 

1596" ACTGGTGAGAGGCAAGGCTATTATACGGATTTCGGTAACCTTGACGATATAGTTAAATCG 
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2187 1 TTTAAAGATG Mill GTTTATGA TG GAAA GTATTCTA GATA CA GA G GAA GAA CTCATG GT 

* • ** • * ***** ** ******** ***** •• • • **• •*• ****** 

1656- TATAA G GA C GTTTTC GTATA TGATG GTAA GTA CTC CAATTTTA GAA GAAAAA CTCA C G GA 

2247 * GCTCCTGTA GGTGATCTTCCA CCA CGTAAATTTGTA GTCTTCATACAAAATCA C GATCAA 

* ** ** ***** *• * * •• ** ***** * *****•*••*•••••*•• 

1716" GAA C CAGTTGGTGAA CTA GA CG GATGCAATTTCGTA GTTTATATACAAAATCA C GATCAA 

2307 • GTA GGAAATAGAGGAAATGGG GAAA GACTTTCCATATTAACCGATAAAACGACATACCTT 
** *********** •• ** ****** * * •*•* ***** • *** 

1776" GTC G GA AATA GA G G CAAA G GTG AAA GAATAATTAAATTA GTC GATA G G GAAA G CTA CAA G 

2367 1 ATGGCAGCCACACTATATATACTCTCACCGTATATACCGCTAATATTTATGGGCGAGGAA 

1836 " ATCGCTGCAGCCCTTTACCTTCTTTCCCCCTATATTCCAATGATTTTC^TGGGA 

2427 ' TATTA TGA GA C GAATC CTTTTTTCTTCTTCTCTGATTTCTCA G ATC C C GTATTA A TTAA G 
*• ••** ***** **** ***** **••••** ****** *«**•• * 

1896" TA C G GTGA G GAAAATC C CTTTTA TTTCTTTTCTGATTTTTCA GA TTCAAAA CTG A TA CAA 

2487 ' GGTGTTA GA GAA G GTA GA CTAAA G G AAAATAATCAA ATGATA GATC CA CAATCTGA G GAA 
***** ** ***** *** ********* •*• • *• ** *** *•* * 

1956" G GTGTAA G G GAA G G GA GAAAAAA GGAAAA CG G GCAA GATA CTGA C CCTCAA GATGAATCA 

2547 ' GCGTTCTTAAAGAGT — AAACTTTCATGGAAAATTGATGAGGAAO I I I I AGATTATTATA 
• * **** • • ***** ***** ***** ****** * ** * •** * 

2016" AC- -TTTTAA C G CTTC CAAA CT GA GTTG GAA GATTGA C GAGGAAATCTTTTCATTTTACA 

2605 ' AA CAA CTGATAAATATCA GAAA - GA GAT- ATAATA - ATTGTAAA A G G GTAAA G GAA GTTA 

* * ***** ** ***** *** * * *** *•* * •*• * • •• 

2074" AGATTTTAATAAAAATGAGAAAGGAGTTGAGCATAGCGTGTGATAGGAGAGTAAACGTCG 

2662 ' GGAGA GAA GG GAA CTGTATTACTTTGATCATGGAAAAAATAGGAATAATTG CATC GTTTG 

2134" TGAATG G C GAAAATTG GTTGATCATCAA G G - GAA GA GAATA CTTTTCA CTCTA C GTTTTC 

2722 ' ATGATA TTGT-AATTAATTCTAAAATTACAGGTAATTTACTTATAGGCATAGGATTTCCG 
* ** * *** * *•* * •* * •*••••* * * * * * 

2193 " TCTAAATCATCTATTGAA GTTAA GTA CA GTGGAA CTTTAC I I I I GTC CTCA AATAATTCA 
2781' AAAAA ATTGAA AAAA GATGAA — TTAAT-TAA G GTTAA CAGA G GTGTTGG GGTATATCAA 
2253 " TTC C CTCA G CATATTG AA GAA G GTA AATATGA GTTTGATAA G G GATTTG CTTT ATATA A A 
2838' TTAGAA 
2313" CTT 
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